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clockwise in the northern hemisphere and clockwise in the southern. Many spouts, however, rotate in the opposite sense and must, therefore, be formed by the convectional inflow of winds of anticyclonic movement with reference to each other. Now, both this movement and the cyclonic occur, and with about equal frequency, in the conflicting winds off the westernmost coast of Africa just north of the equator, along the west coast of Central America and southern Mexico, and in the wake of island peaks; and in all such places the spout of either rotation is common, owing to the instabilities occurring there in the atmosphere and the resulting convections. Such spouts are conical, with point downward, because the temperature decreases, and the dew point is neared, both with increase of height and approach to the center of the whirl.
The fair weather spout, whether at sea or over a lake, usually is solitary, or at least sporadic, and has an entirely different origin. It starts from the surface and grows upward, substantially as the dust whirl, and not aloft, as do all tornadoes and most waterspouts. As is well known, a superheated surface layer of air leads to a dust whirl wherever it rises locally over land. Similarly, a quiet superheated layer of air over water would also produce, here and there, rising, rotating columns, of which an occasional one might be of waterspout size. But, the surface air over water does not become appreciably superheated, except where cold air has drifted in, a phenomenon at least rare over tropical oceans. When both the atmosphere and the water are quite warm, however, the lower layer of air becomes very humid, and that is just as effective in inducing convection as increase of temperature. For instance, a lapse rate of 1° C. per 140 meters would give, so far as temperature is concerned, a very stable atmosphere; but if at the same time the vapor lapse in the lower air should be 2 mm. pressure per 100 meters, the thermal stability would be more than neutralized by the vapor instability for temperatures of 15° C. and over. Clearly, then, high humidity of the surface, as well as high temperature, can induce local rotating columns of ascending air. Furthermore, such a column, being highly humid, might well lead to the production of a cumulus cloud at its top, and even a thundershower, precisely as occasionally does occur in connection with the fair weather waterspout.
The waterspout appears to be a hollow tube because, so far as cloud is concerned, the only visible material present, it is hollow. The droplets do not form until the decrease of pressure, through its cooling effect, is sufficient, as determined by the humidity, and, when formed, are kept away from the center of the vortex by their " centrifugal force." Hence the spout is both hollow and of limited cross section.
A few double-walled waterspouts have been reported, indicating, possibly, the presence of two sets of condensation nuclei, one more hygroscopic than the other.

